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(54) SKIN COLOR CORRECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a skin color 
correction device, that independently corrects a 
saturation and a hue of a skin color expressed by an 
RGB video signal. 

SOLUTION: This skin color correction device applies 
correction processing to a skin color expressed by an 
RGB video signal to display finely the color of skin. The 
skin color correction device is provided with a skin color 
area detection circuit 101, that converts the RGB video 
signal into I, Q components of a color signal to detect a 
skin color area depending on the distribution of the color 
signal, a correction coefficient calculation circuit 104, that 
calculates a saturation correction amount and a hue 
correction amount through the use of the I and Q 
components of the detected skin color area for saturation and hue respectively, and a 
saturation the correction circuit 106 that corrects the saturation and the hue of the skin color 
area on the basis of the saturation correction amount and the hue correction amount. 
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[ ii*ja i j rg b B*ewt^Mfe * wiExm t r . 

RGB Bifcffiff -t £ feffi#tf> I jRtffc J V QjfftMcXift 
igfctBEIS&k, 

«fflLfc)lllfe«*«o I itf Qjfi^o^t-eit'Wi 
»**ffli-4«]EflawmJllIBi: . 

Rout = R+(2/7)*y 

Gout = R-(R-G) * x-(6/7) 

Bout= R-(R-B)*x 

**fiE1- £ i><r)Tb&Z b £1S»fci-*Jlllfe*iiES«. 
[000 1] 

[00 02] 

<«Ksn.-cw*. guar. Efe«w*««at. fe«E 

(WW J F6-14 133 7^f8) 

[ 0 0 0 3 ] H4 (i. i*of -f S^/Mi-^MStf;* 5 

OfflBE.O-CTS-*-t7'o >y ? mX'foh. H4 Wt . 
4 0 1 J£*»Sft.fc««3fc* 3«fe»«f£^G, EU3J: 
tfBfcSSHU A/D^aLtf^y^/HSflfG, 

Rfcjit^Bkuraj^rsftflMaMaK***. 4 0 2«± 
frt'co m^WM s ft -5 r u r u -t -y -vx-fo s . 4 o 4 a 

ffi«fi^G ^««ft-^Rfe i V B t m t ffljtfdBPHrttfcW 
^M-f &o— rtx^-f/k? ( LP F ) T*£>£. 405 
feit/ - 4 0 6(±^il-?-"ii«ffift^R*5<J:yBiO{ij[ffl$rJg 
ffifl^G 7 >r /U? ( I P F ) T&h. 4 

0 7(ir -< i^/MWRfi#frfcRfe£ttHfrS^ai* 
Tfc* o 4 0 8tt^«ft*^;tSflW$te»Tfc4. 
4 0 9J±MMKRtflJ l 5llliT'7 , «( s^A-Wiaiifcflafr 
•T&fliRWJffllfflTftS. 4 1 0«feffijEHISS4 1 lfeJ: 
Xfy'v-tXim®m4 1 2#»<o&'5\ 

mzr < vftmrnm^zm-tT < is?/ummx-$> 
4 13UT4 is? >mim^fr mmmy . fen 



[ fMSg 2 ] mm 1 fcSEttwJIIlfe*ljE£»£i3 v > 

±KMiEffi»»aJllI»tts «™jE*fc«fct«&fflffljE* 
* , -?-*v? ft I jfcfl-tfD^ffifc «fc l/QfiSi^^ii*" ^> 
ffft-f & t £ k Sr#Sk -T^EfeffljE^B. 

fc^ittE^^fS^fc^ft-fftRout , Gout ±5 
JtfBout fcU mmffiE&&£V®®ffiEM.ZZtl? 
tixteXl/ytLtib.*. 

d) 



m *R - Y ±tf B - Y £f£ 0 EfJ-T? h U ? ^EllTC* 
S. 4 14l«il^Y, fegft-^R-YfcitfB-Y 

^^jitTVTRfflco^ff^ai^^^^tH^-ri.^- 
[ o o o 4 ] ffii#<7)T -f i/jM'sftmmxyiz 
■r. mmmm^4 o 1 axm^tttzmm^ 

fi-f-G, Rfcil/Bfc^gtU A/D^Ltf^7 
;HMWS#G, RfcitABt LXliijl-t$>. ftwt\ T 
U7D*7t4 0 2(±fflfftMaSI54 0 4 V? 

)VmMMftG, Rfcit/BlCOV>T, MfiffliE'^>-x- 

[0005] &V.vT\ o— >^ 7 ^ )V9 404 titt^fl 

^-G^^«ft^Rfc=fct/B t m immm&iz&mm 

L. «H7 ^;W^4 0 5fcJ:t/4 0 6«-tix-?*TJMfte 
#Rfc it/B<ofi[ffl*«HR^Gfc:-^*>ti:S . 

[0006] fe^t±lSP4 0 7(iX'f 

f , fl8£ffc±fl4 0 8T1ife1iIESrfcC:^rd^^*fjE 
ffifta. b, c. d, e, f ffi»dM»IB4 
0 9KT»tBiEflHR*iBI»U» fc*EEI8S4 1 1 

[0007] &wt\ r-f ~s?ii>wm®4 i owryr 

O-fe-y-<f4 0 2A^C0T>f> ; ^/l'a«ft^G, RfcitA 

B t*t L . «i!c^ts 408t;J; l 9^-x ^>tL^«Bfl9K 
t3l^v>r . fe«GE0»4 1 1 fc<t VR&nffiJ&m*? 
Tu*Xfm®tt4 1 2tcJ: Orn-fe^jaa^ifW^W 
j/^/Wa^^ilrt. "«r*>t>. -feffliE[IISS4 1 IT 
(ir -f ^ ;i>iS«fi# R . Gtstt/B coilfelS^cofi-^ 
(C»tTfeffliEffi»a, b, c, d, e, ffcJBWC. 

[0008] 

[IS23 
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Rout - R+a(R-G)+b(R-B) 
Gout = G+c(G-R)+d(G-B) 
Bout = B+e(B-R)+f(B-G) 

[ 0 0 0 9 ] fcJ: -oTfeffljEffiSSrffo-C. GMEEW) 
g-feJlflMf-tRout . Gout tJit/'Bout Z±ffcf&. 
&WC\ vHJ?X®B&4 1 3i*r-r s/^A4NMt#G 
out , Rout Sit/ Bout #>£>*fJKfI-5yY, feUfl-f-R 
-YtJitfB-YSffOai-r. JJW^T. 
?4 1 4(±-?hU 1 3*>^><0®Kfi-tY, 

ae^R-Yfc±tfB-Y£38»LTVTRffi*>#S# 

[00 10] 

flaftatJil^b, cfcitfd, MWCefcit^f £fflV^ 
T, -eix-filR, Gfcit/BJrffliE-ri.Ct^.toT, 

fSOSA & tiffl? h titi fc COT . R G B HfctRft 

-sf-coE-fe^ ^JSfe i r/feffl £ ®± izffiiEt h z t 
hK&msEmm*m^h z t £ mt-tz . 

[00 11] 

[■mm**-* jjaw*«Hfr$-*fc*> 

tc, (itsRiii ) t*^^EfeffliES«H. RG 

Rout = R+(2/7)*y 
Gout = R-(R-G) * x-(6/7) * y 
Bout - R-(R-B)*x 

[0015] t**&fcSft&*t=^V v tEfe1RW«9& 

ma x t/'feffl srffliE-r & t> cot* * t co?£> & . 

[00 16] 

iftwnmmmm) art, ^mmmmnmrniz^ 

( 3Bt<0»!R ) H 1 «±*«flB<^ltt<o»ffl»= <k & Efiff 

i o i wiuife««*a}BBrca o . A^^m^Mfe 

mmvyimw-muz i js^^ufcJ: osas-ri- . i 
o 3 ttfeti T^MWjmssT* o . w&Tmn&M<7)¥ 
tmz QtfLfto^imizx o.Jtaj-r * .104 hhho* 

iiifeTantf , m&m&& &v&ite*ix*tmj£t 

f £Wtf f . 3&K*J £ tA'fefflcolS:E£*Tfc&^ff$C x = 

mxvy=o *mL-rz><, tfz, fammmx-hhtm 



(2) 



1~|>£^coEfeM£^S£&Vv?\ RGB«flMS9*fe 
fl-tco I j£#U i t/Q^^tc^m L . Kft«^)**(= 

iormfeiwstttaj-riEfifSifittajiiieii:. i«hu 

[ 0 0 1 2 ] tfz. amm2 > ta^sEfefit 
iEmm.it. msmi^m^m&waEmmzts^x. ± 

[ 0 0 1 3 ] 4 fc. (1**313 ) (c^iOlfiM 

WmUii. IS*«ltlB«iOEfe«iE^Sfcfcv^T. ± 
le^ffifefflMlEIllSSii. A^B*«fi-^R. GfcitfBK 
JtrSffllEf^BSlltiafi-^S-mmRout , Gout tJj; 

xfcit/yk t^ct#. 
[00 14] 
[1K1] 



(1) 



ss 1 0 2 i^feffl¥^ffl^tHniK 103*^ e>$mmiE 

-f h . 10 6 {4»*feffl1iiEllIB"C* 0 s MjE^SS:** 

@b 1 0 4 r»ai Ltzmmmmm^a zv&mm 

myii^z. Wi&&m^zttLX®mts£V-&M<7>M 

[0017]I2I±I £ Jtf QJfi#±fcfcl**]mfe«W 
<^^*Wl**tSI"C'fcl.. EllCfeV^T. 2 0 lUEfe 

ft^mm:^LX^h . SH2{i, @lt*t7tEfe^ 

tmmmmizti^x . A^Mfi^Efefi^cj) 6 *» 

R. Gt$J:VB*ft«*-C*4ItJJ:tfQ«*fc:Saft 
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LfctfoT, I & £tfQj£#A\ I 1< I tt±0. fiWfclMW-*. R. GtJitfBjfttf 

< I 2i>OQ 1 <Q<Q2T2MUf . HfciWrtfcft* A 1 ^ I fcitfQJft^O^&li. 

t . Cl^T'ti, KWfcaHfcScf J: 3 &fSP] [00183 

»-Cti*r 4 »flfn»k:*4<i*v^* [8*3] 

I = (-3/4)*R-(1/4)G+B 

Q= (1/2)*R-G+(1/2)*B 
[0019] (rtjrffi-f 6 . R* ( 3 ) <n «fc o K:ft£f§ fcte. 
3ltflir*ikfcJ:-9T. v-7 h»»kiP«aK^iffl^^*> [0020] 
tfO*"?***^ I £J;tfQ£gaH-&.r i: [R4] 

(3*Jg&#) = ^(1*1+0*0) f4 , 

(fe41)£#) - atan(l/Q) 

[002 1] tZXMiiiZtL&. feffl 
[00 2 2] LfrL&tfk, li3iVQ&fr±.'C0)M& 

ftiBLxa*)* Q<DmzmjE-f&tfttX't£%mz&m 

mk%-£&ZktfX'Z ht&>. ^JKT^dfc I ffy^ms. 

[ 0 0 2 3 ] II 3 {iEfeffl^cO I coTOffl ( f^^fe) 
-7 0< K- 1 0*>o-3 0<Q<5 0T£>l>i>Oi: 

-r & . mtzwrr <t o i o^da* o 1 o &t 

(VM-iz. m 1 *>Blfe««8tSiilIIH 1 0 1 X-K-QX^t 
¥>mZtlfzWr&T$> *) . K«nW?*J:^W®.X*h& t t- 
X. »*o«iEiff*) J flrv^ft, #aaijEffi»x£ l fc 

y - 10-(CFP1$HS) 

[0 0 2 6] t-tS. ZCOX d izLX XfiH^R . G, 

Bfrt>mm£xf&mffimzmiExz&. 

[ 0 0 2 7 ] mz, »ft*liEffi»xi3 it^fifflWEflHR 

feffl£ffiIELT\ StfjifttRfi^Rout , Gout fcit/B 
outt1-£tiib<vmjE&l,z^XW.W-t&. 

lout = I * X 

[0 0 2 9] fc&l>. ±aicoJ;dtc. R, GfcJ: 

I - (-3/4) * R-(1/4)G+B 

[00 3 1] fcTflUBSilK:*^ 
[0 0 3 2] 

(-3/4) * Rout-(1/4)Gout+Bout 
- ((-3/4) * R-(1/4)G+B) * x 

[0033] tf&*)±i. ttz, AAWMR, Gfc [0034] 
itfBfcffiM&OifcWt-SI'Rout , Gout J; tf Bout [R9] 



■f h . ttz , I roWtt* 5 - 4 0 tlTco^rl- 1 . A^i 

x*l fc LTJSjESrfTfcSr^. I (D^lfyWfi— 

10A^-4 0iW^tll -2 5£tf-?fcLT 

[ 0 0 2 4 ] ^<7) J: o lz LX . jraj3ftfc#l«tltlBRR 
x£tgC. EfiffiJ^ I JS#£xfWcLT#lS<atltIE* 
fid. iJts feffl^lilEti. Q<OffiKfefflHIEffiRy*. 

ajE^SyJiQW^tt (fefflWfi) y= (Q 
OSSTOtt) - <Q¥*ott) fc L/C*Efi6fty*JMi 

-30<Q<50 1 »*Uf , WMMZcQCD¥imi± 1 0 
Xh&tztb, $Mfeffi«jE0S« 1 0 6T«iEUtQ<D« 
coT^il** 1 0 tc^--g> J; o ffljjEflBRy ti, 
[0025] 
[*5] 

(5) 

<o*ce«, m&M^z^ximmcrmmi i ^t-o 

wco^fid . A*tt«®#<o i i . 

WHkcO I j&frS: I out t LtzMS. 
[0028] 
[*6] 

(6) 

[0030] 
[*7] 

(7) 

im.8i 
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(R-G)/(B-G) = (Rout-Gout)/(Bout-Gout) (9) 



[0035] <mtotfi>*. *fc. JDifefRwru. ms. [ o o 3 6 j 

Rout = R ( 10 > 

[0037] awjao. a±co3&frhm-&imcom I 0 0 3 8 ] 

JgcOffilSrlT-^HJMi-f Rout . Gout iS^tf'Bout [tin 

Rout = R 

Gout = R-(R~G)*x (11) 

Bout = R-(R-B)*x 

[0039] V&Ztlt . — fefflteOWCtiQOffi t t Lfc*&, 
fc«3Effi»y *1WW^4 ifcfcJ: 9«jE£fT 3 . "t**> [0040] 

Qout- Q+y (12) 

[0041] fc=5r&. Jti&OJ: 3 fc:. R. Gisi [0042] 

ifBimfr^QtiLftwymt. [« 1 3 ] 

Q = (1/2)*R-G+(1/2)B (13) 
[0043] fcTJBBSftfca^ [»14] 
[0044] 

(1/2)*Rout-Gout+(1/2)Bout ( 14) 

= (1/2)*R-G+(1/2)B+y 

[0 045] MftOAo. ifc s feffitfM^SM.&fc^ [0046] 

lout = I < 15 > 

[0047] tfjfcO&O.Ii:*^ [ISC16] 
[0048] 

(_3/4)*Rout-(1/4)Gout+Bout ( 16) 

= (-3/4)*R-(1/4)G+B 

[0049] commtffc S . 4 fc . B)l6fl«-Clifeffl<9 t0050] 

^^-fk^-frftB^ffi^^^^v^ -ttch-b, [ffcl7] 

Bout~B ( 17 > 

[005 1 ] a±<r>3&frblVL&ffii&0>& [0052] 

fflcOffliESrtfo^ai^d^-Rout , Gout is it/ Bout [SScl8] 



Rout= R+(2/7)*y 

Gout=G-(6/7)*y < 18 > 
Bout = B 

[0 0 5 3] T&2tl&. ZLX. 3&mcrMiE*fT5n [00 54] 

ttk , feffl^WjESrff awiE^s— -on&T-m-tt . .1*1 ] 

Rout - R+(2/7)*y 

Gout= R-(R-G)*x-(6/7)*y (1) 

Bout = R-(R-B)*x 

[00 55] fc3:l>„ Z <D«kd fc, ^JKOMES: I J&fr 6. 

t. fefflOffluES: QBE^tcJt-f - 1 K J: 0 , ftfttcffi* [0056]^, *WfflO»Ett^BMc J: &MfettE 
£ittircfllfe<o*** , feffioMEEfciSii & d £ t mm.<r>mmz-o\ vc , H l ~ 3 ic X *) Witt I . *-f . 




M&mtmiti\°\m lout jje* < 3 ) ciwv^a 

^Wfeft^-R. GiJ.I:tfB*l*iJ:tfQjfc#KS3ftU 
02lc^LitEfe^tt;^fc^* >: S* 1 2r¥'JS)f^-|.. 09*. 
«\ 1MW-70<I<-1 0#>o-30<Q<5 
0kt*5t£*vcv>:h-«r. iti&VQcom^n&mftte 
h%> t><0*DlftT*4 kf JBr U IS I 
^aiHKl 0 ISQOtt^ftfflT^ffigaJIIISS 1 0 

[0057] &Wt\ SMCTJ&ffiBililllB 1 0 2TI4. 

Eftfi$i$asiniB i o i frt>&j}2titz i oftcov^T 
i ^wi^iraj u ^mw-^mtLxtatii-i. mm 
iz. ^Mw-^mntawi o 3-et, Eftfi^ajniB 

1 0 1 A^tiJ^^iX^QcOii^V^TQcO^fiSr^liS 

nissi 0 4 a. mm^imntumss 1 o 2*5 

*&«JM5lllHU o 3A»&. -eft-fix I BiMW^i 
#as*l£ix&k, Eftifi*fi1$a5lfi]Bl 0 lt'A^^x 

-?#Efekf mztiti^Tkh kisfssu m&em 
ma x xf&M*WE-tz> tztbn&ig.n iE^a x tj £ tf ft 

H3 tC^LTt^tt^oT . I co^fi* 1 '- i o A>£>- 
4 o £ . sbmbrr x & am lt swrr * 

#>\ I<OfW-4 0l3lT<?)f-&(:li A^JiWft^ 
<aEft^£*9fcfr£i$V^tf>. ttjESrfrb&V^J; 3 
(c. »*«GEfiMRx=l*f^L-caj*-r6. fifflto 

vvt«. ±ie^ ( 5 > izx *)&®mm&my tx 
aj*-r&. 

[oo58] ztiizttt. visemex-izmtoi 02a 
iVfefflT^«sajia»io33&»^. ^imiifcAtf 

4«, WL&Btmmwmi 0 lTiiiftr^v^jpjiifsn 
kB»fc . mm&ffiffiiEmm 1 0 6 tsu 

«J3j:t^ftffl<0«iE*tT*>* ! flrv^J:3t=, x=li5J:tf 

[0 0 5 9] iit. Eftk*OT3;h.fc*£-K*i^ , t. 
±1 2tf> J; 3 . MfflGEim xfci ftffl J* iEfiRR y 

ftfflttiEISI» 1 0 6 L/C»£3-£4 - k kTOBT* 
■6. 

[0060] — *\ aSHUB 1 0 5fcL A^$iTJt?W» 

Rout - R+{2/7) * y 

Goul = R-(R-G)*x-(6/7) 

Bout = R-(R-B)*x 

[0067] i,zm^xmm&£v : &®$:ffiEt& 

tLtzfrb. Blft««(^«tJJ:tfftffl*^f»t=1H** 
fWrflGEi- * -I k *T •* & . 
[0068] 
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sy^-eajfl-f*. 

[00 6 1 ] <fcWC, &ftftffifj|jElalKl 0 6(i, ffiiE 

fflffiBKRyfcTcK, 3Biig»1 0 536»feaj*SiiSX 
^JBMWi-^R, GfcJtfBfcdtfLTSWasitfftfflO*! 
iESrff 3 . 

[0062] "T^*>. A*tt«fi*R. GtsXVBtf 
Eft?5*£\ SBEA^HftOMS^R. GfeiVB^, ±15 
* ( 1 ) fctfcoT, »JK<0«iES:»«*l3Effi»x*fflv^ 
tlMC. ftffl<0«jE*feffl1iiEffifty*fflv^TQJ« 
#fcMrtd kfcJ: 9 , Eftffii*o?MfcJ:tfftffl<o?ifIE 
$-tf-5fcai^)^#Rout . Gout tSit^Bout Srtti^-r 

[ 0 0 6 3 ] fctJ. TJHiWRflWR. Gfcit/B^Eft 
Tfcvtffr&Kfc. HWcl/C, ( 1 ) Cft->T, 

tB^Jff-f-Rout , Gout tJitfBout Srai^t"^* 51 , - 
«jEffiRSiBIII»l 0 3*^fix= l&£Xfy 
= 0 *«ai* S*l.4<0t\ »«J3 i VfttB<0«iEJlfT*xh. 

[0064] ;r«9«fc o te, *f|Bfl<7)«HS<0^®^ i £E 
ftffiEISWi . Hft{|WWBBIII»T RG B B^ffiff #£ft 
ft-f-lc^ LT , ^coftii^ I itf Ql£fr<0# 
^Bt:J:orEfe««*«iaiLs «jEfi»fe»a]0»-etiil 
ftmiS^ i j£#feJ:tf Qj£fl*9«a>S>s ZtiZftMlSM 
life J: I/ftfflMiEJI *«MS L , ^ix(c*-^v ^T»*fe 

nnjE®mz&^xm&&£v ! &ttt:njE-tii><?>t t 

fc*»«!>. RGB«SflMI^)»ttfc:**)*T. RGBM 

a^fellftftl*a&£i5 itXftfflSribfctelfflEJ: <M 
jE-r-S.«lk*<T#l.. 

[ 0 0 6 5 3 ±IB«jEfla»»a]0IIH±. SMffiE 

i*3 j: i/ftfflffliEa; £ . -eix-en i j 

k f s £ k « . i^s^fejfifc <fc t/ftffl^ 
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Rout = R+(2/7)*y 

Gout = R-(R-G) * x-(6/7) * y 

Bout = R-(R-B)*x 
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